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ABSTRACT

Purpose: In this prospective case report, we used the antibiotic-impregnated polymethylmethacrylate

(PMMA) bone cement to make a patient-specific radial head prosthesis (RHP) by applying the

3-dimensional (3D) designing technique.

Methods: We used a computed tomography (CT) scan of both elbows to reconstruct the bones in

Mimics software and used the contralateral uninjured radial head to mirror and reconstruct the

fractured head and the stem by considering stem offset and tilt relative to the head. A mold was

made respective to the design, and the RHP was made intraoperatively by pouring the PMMA bone

cement inside the mold. To cut an adequate length of bone equal to the prosthetic neck length, a

customized cutting guide was designed and 3D printed by referencing from the intact capitellum.

RHP was fit loose in the canal. The lateral collateral ligament was repaired in all patients, while the

medial collateral ligament was not approached in any. We followed the patients for a mean of 18
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months (13-20 months).

Results: We treated the radial head fracture with a patient-specific PMMA RHP in 8 patients. Mean

grip strength was 86% of the unaffected side. The mean arc of extension-flexion and

supination-pronation of the operated side was 86% and 96% of the unaffected side, respectively.

One patient complained of proximal forearm pain that appeared one year after surgery. She was the

only patient with signs of loosening on the radiographic exam. Based on the Mayo Elbow

Performance Index (MEPI), there were 4 excellent, 3 good, and 1 fair results. Moreover, the mean

DASH score was 8 out of 100 (0-22), showing minimal disability while the patient can cope with

most living activities. No patient ever complained of ulnar nerve symptoms requiring intervention.

Conclusion:  When resources are limited or not available, PMMA RHP can be used safely as an

alternative to metal prostheses to restore the forearm's valgus and axial stability. The use of 3D

printing optimized the radial head arthroplasty's design and surgical technique, and we need further

studies to assess the long-term follow-ups.

Type of Study/Level of Evidence: Therapeutic IV.
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